DØ has searched for flavor changing neutral currents in the decay modes
Introduction
In the Standard Model (SM), Flavor Changing Neutral Currents (FCNC) are forbidden at tree level, but can proceed via higher order box or penguin diagrams. Consequently, many extensions to the SM allow for alternate loop diagrams that can significantly alter the SM expectations. The DØ collaboration has looked for FCNC rare decay processes that may be enhanced by these SM extensions.
FCNC in the Charm Sector
Experiments have shown excellent agreement between the observed FCNC in the charm sector and SM predictions involving downtype quarks with charge -1/3.
1,2,3 However, certain models, such as SUSY R parity violation in a single coupling scheme, 3 or a little higgs model with a new up-type vector quark, 4 allow deviations from the SM only in the up sector. These types of scenarios motivate a search for the rare decay c → uµ
The strategy for this search is to first look for the resonant decays D extracted using
where f 
where the first uncertainty is statistical and the second is systematic. Finally, using the PDG values for the two branching fractions in the denominator yields
The SM expectation for this branching fraction is 1.77 × 10 −6 . The search for the continuum decay of GeV/c 2 . The Monte Carlo is used to reoptimize the selection criteria to look for this decay, and chosen to be I D > 0.71, S D < 9.4, Θ D < 7 mrad, S π > 1.8, and M < 2.6. With these cuts, 17 candidate events are found in the D + mass region, while 20.9 ± 3.4 background events are expected from the Monte Carlo, as shown in Fig. 2 .
Using Eq. 1, but substituting the continuum decay
Again, using the world average values for the branching fractions in the denominator yields
for the continuum φ decay. minimum supersymmetric models, 6 minimal SO(10), 7, 8 and minimal supergravity, 9 can greatly enhance the expected cross section.
About 300 pb −1 of data have been analyzed, and the sensitivity on the branching fraction limit has been determined for 700 pb −1 . The invariant mass side bands are used to determine the background, and a Monte Carlo simulation is used to determine the selection criteria without looking at the data in the signal region. That is, a blind analysis is done to avoid any possible bias in determining the selection criteria. The selection criteria used are that each muon candidate must have p T > 2.5 GeV/c and |η| < 2, the χ 2 of the two track vertex must be less than 10, the B s candidate must have p T > 5 GeV/c, and the two dimensional decay length in the plane transverse to the beam line must have an uncertaintly less than 0.15 mm. Finally, the signal is further optimized by selecting on the collinearity angle, the significance of the decay length, and the isolation of the muon pair.
In the absence of an apparent signal, a limit on the branching fraction B(B 0 s → µ + µ − ) can be computed by normalizing the upper limit on the number events in the B 0 s region to the number of reconstructed B ± → J/ψK ± events using
where N ul is the upper limit on the number of signal decays, N B ± is the observed number of B ± events decaying to J/ψK ± , µµ are the efficiencies of the signal and normalization channels, respectively, B(B ± ) is the branching fraction for the decay B ± → J/ψK ± when the J/ψ decays to a pair of muons, and µµ is the ratio of the detection efficiencies for the two mesons.
In the initial 300 pb −1 of data, four events were observed in the signal region with 4.3±1.2 expected from the Monte Carlo. Using the Feldman-Cousins scheme, 10 this gives a branching fraction limit of
The expected 95% confidence limit sensitivity for the total data set of 700 pb −1 is 1.9 × 10 −7 . 
Search for B
2 . In order to avoid biasing the result, all selection criteria are determined before the signal region in the data is examined.
In the absence of an apparent signal, a limit on the branching fraction B(B which is within a factor of 3 from the SM expectation.
